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EXPRESS MAIL NO. EL924315573US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: 

Jean ROMMEL AERE, et al 

Application Serial No.: 09/807,579 

Filed: April 13, 2001 

For: PARVOVIRUS VECTORS AND 
THEIR USES 



Group Art Unit: To be Assigned 
Examiner: To be Assigned 

Attorney's Docket No: 
03528.0127.NPUS00 



SECOND PRELIMINARY AMENDMENT 

Box DO/EO/US 

The U.S. Patent and Trademark Office 
P.O. Bo 2327 
Arlington, VA 22202 

Sir: 

Applicants are submitting herewith a Second Preliminary Amendment. The Examiner is 
respectfully requested to enter the amendments prior to considering the application. 

THE AMENDMENT 

In the Specification 

Page 9, line 27, after "CGC CTA GTA CTC GAG CTC TTC GAA GCG GCC GCG 
GAT CCG ATC GCC TAG GCC CGG GTA TCG AT" insert -, SEQ ID NO:l~. 

Page 10, line 9, after "CTAAGCTTAGCATGAAAGTCTCTGCC" insert --, SEQ ID 
NO:2-. 

Page 10, line 10, after "GCGTTAACTAATAGTTACAAAATAT" insert --, SEQ ID 
NO:3-. 

Page 10, line 16, after "GCGTTAACTTCAAGTCTTCGGAGTT" insert -, SEQ ID 
NO:4)~. 



Attorney's Docket No.: 03528.0 127.NPUS00 
Application Serial No.: 09/807,759 



REMARKS 



The Amendment 

The above amendments insert the Sequence numbering information . 

No new matter is added in any of the amendments. The Examiner is respectfully 
requested to enter all the amendments. 

Attached hereto is a marked-up version of the changes made to the Specification by 
the current amendment. 



HOWREY SIMON ARNOLD & WHITE, LLP 
301 Ravenswood Avenue 
Box No. 34 

Menlo Park, CA 94025 
(650) 463-8109 



Respectfully submitted, 



Date: November 28, 2001 




Albert P. Halluin (Reg. No. 25,227) 
Viola T. Kung (Reg. No. 41,131) 
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Attorneys' Docket No.: 03528.0127NPUS00 
Application No.: 09/807,759 

CLEAN VERSION OF AMENDED PARAGRAPHS 

In the Specification: 
Third paragraph, page 9: 

For the convenient insertion of transgenes under control of the parvovirus H-l P38 promoter, a 
modified parvovirus DNA was constructed from the DNA phHl, whereby the VP2 translation 
initiation signal (ATG) and approximately 800 nt from the downstream VP sequence were 
eliminated and replaced by an ochre termination signal (TAA) in frame with VP1, followed by a 
multiple sequence (CGC CTA GTA CTC GAG CTC TTC GAA GCG GCC GCG GAT CCG 
ATC GCC TAG GCC CGG GTA TCG AT, SEQ ID NO:l). More precisely, starting from 
position nt 2791 of phHl [numbering according to EMBL/ GenB ank#X0 1457, Rhode and 
Pardiso, (1983). Journal of Virology 45, 173-184], 806 nucleotides were replaced by the above 
described termination signal and multiple cloning site. This created the empty parovirus vector 
phHl according to the invention. 

Paragraph 2, page 10: 

The human JE (MCP-1) cDNa [Rollings et al., Mol.Cell.Biol. 4687-4695 (1989)] was obtained 
from the American Type Culture Collection (ATCC, nr. 61365). The full length cDNA was 
isolated by PCR using a forward primer containing a Hindlll site 

(CTAAGCTTAGCATGAAAGTCTCTGCC, SEQ ID NO:2) and a reverse primer with an 
incorporated Hpal site (GCGTTAACTAATAGTTACAAAATAT, SEQ ID NO:3). After 
digestion with Sad and Hpal, tha 701 bp PCR fragment was cloned between the Sad and the 
Smal restriction sites of phHA800, to create phHlA800MCP-l according to the invention. The 
MCP-1 cDNA deprived of its 3' untranslated region (3'UTR) was amplified using the same 
forward primer and the reverse primer (GCGTTAACTTCAAGTCTTCGGAGTT, SEQ ID 
NO:4) with an incorporated Hpal site. After digestion with SacI and Hpal, the 355 bp PCR 
fragment was cloned between the SacI and Smal restriction sited of phHA800 to generate 
phHlA800MCP-lA3'. Both vector DNAs achieve high titers of parvoviral particles when 
parvoviral capsid proteins are simultaneosly expressed from a helper plasmid as described above. 



Attorneys' Docket No.: 03528.0127NPUS00 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the Specification: 
Third paragraph, page 9: 

For the convenient insertion of transgenes under control of the parvovirus H-l P38 promoter, a 
modified parvovirus DNA was constructed from the DNA phHl, whereby the VP2 translation 
initiation signal (ATG) and approximately 800 nt from the downstream VP sequence were 
eliminated and replaced by an ochre termination signal (TAA) in frame with VP1, followed by a 
multiple sequence (CGC CTA GTA CTC GAG CTC TTC GAA GCG GCC GCG GAT CCG 
ATC GCC TAG GCC CGG GTA TCG AT, SEP ID NO: ft . More precisely, starting from 
position nt 2791 of phHl [numbering according to EMBL/GenB ank#X0 1457, Rhode and 
i Pardiso, (1983). Journal of Virology 45, 173-184], 806 nucleotides were replaced by the above 
described termination signal and multiple cloning site. This created the empty parovirus vector 
phHl according to the invention. 

Paragraph 2, page 10: 

The human JE (MCP-1) cDNa [Rollings et al., Mol.Cell.Biol. 4687-4695 (1989)] was obtained 
from the American Type Culture Collection (ATCC, nr. 61365). The full length cDNA was 
isolated by PCR using a forward primer containing a Hindlll site 

(CTAAGCTTAGCATGAAAGTCTCTGCC, SEPIDNP:2 ) and a reverse primer with an 
incorporated Hpal site (GC GTTAACTAATAGTTACA AAATAT, SEP ID NO:3) . After 
digestion with Sad and Hpal, tha 701 bp PCR fragment was cloned between the Sad and the 
Smal restriction sites of phHA800, to create phHlA800MCP-l according to the invention. The 
MCP-1 cDNA deprived of its 3' untranslated region (3'UTR) was amplified using the same 
forward primer and the reverse primer (GCGTTAACTTCAAGTCTTCGGAGTT, SEP ID 
NP:4) with an incorporated Hpal site. After digestion with Sad and Hpal, the 355 bp PCR 
fragment was cloned between the Sad and Smal restriction sited of phHA800 to generate 
phHl A800MCP-1 A3'. Both vector DNAs achieve high titers of parvoviral particles when 
parvoviral capsid proteins are simultaneosly expressed from a helper plasmid as described above. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: 
ROMMELAERE, Jean , et. al 
Application Serial No. 09/807,579 
Filed: April 13, 2001 

For: PARVOVIRUS VECTORS AND THEIR USE 



Group Art Unit: To be Assigned 



Attorney's Docket No: 
03528.0127.NPUS00 



STATEMENT REGARDING SEQUENCE SUBMISSION 

Box DO/EO/US 

The U.S. Patent and Trademark Office 
P.O. Box 2327 
Arlington, VA 22202 

Sir: 

In accordance with 37 C.F.R. § 1.821(f), the paper copy of the Sequence Listing and the 
computer readable copy of the Sequence Listing submitted herewith in the above-mentioned 
application are the same. 

In accordance with 37 C.F.R. § 1.821(g), this submission includes no new matter. 

Respectfully submitted, 



Date: November 28, 2001 



HOWREY SIMON ARNOLD & WHITE, LLP 

301 Ravenswood Avenue 
Box No. 34 

Menlo Park, CA 94025 
(650)463-8109 




Albert P. Halluin (Reg. No. 25,227) 
Viola T. Kung (Reg. No. 41,131) 
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EXPRESS MAIL NO. EL615208533US 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: 
Rommelaere, et ah 

Application Serial No.: To be Assigned 



Group Art Unit: To be Assigned 
Examiner: To be Assigned 



Filed: Herewith 



For: 



PARVOVIRUS VECTORS AND 
THEIR USE 



Attorney's Docket No: 



03528.0127.NPUSOO 



PRELIMINARY AMENDMENT 



Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Applicants are submitting herewith a Preliminary Amendment. The Examiner is respectfully 
requested to enter the amendments prior to considering the application. 



In the Specification 

Page 1, line 2, before "The present invention" insert This application is a National 
Stage of International Application PCT/EP99/07755, filed October 14, 1999; which claims the 
priority of EP 98119409.5, filed October 14, 1998. 

In the Claims 

1 . (Amended) A parvovirus vector having parvovirus DNA excisable from the vector DNA 
in a parvovirus-permissive cell, wherein the parvovirus DNA has a [1ft] left terminus 
which comprises a parvovirus minimal origin of replication. 

2. (Amended) The [arvovirus] parvovirus vector according to claim 1, [characterized in that 
the right] wherein the left terminus of the parvovirus DNA comprises internal replication 



THE AMENDMENT 



sequences. 



Attorney's Docket No.: 03528.O127.NPUS00 

3. (Amended) The parvovirus vector according to claim 1 or 2, [characterized in that] 
wherein the parvovirus minimal origin of replication comprises [the] a consensus 
sequence of an NS1 nicking site[, particularly CTWWTCA]. 

4. (Amended) The parvovirus vector according to [any one of claims 1 to 3, characterized 
in that] claim 1 or 2, wherein the parvovirus DNA originates from a mammalian parvovi- 
rus. 

5. (Amended) The parvovirus vector according to [any one of claims 1 to 3 5 characterized 
in that] claim 1 or 2, wherein the parvovirus DNA is a rodent parvovirus. 

6. (Amended) The parvovirus vector according to claim 5, [characterized in that] wherein 
the rodent parvovirus is MVM or H-L 

7. (Amended) The parvovirus vector according to [any one of claims 1 to 3, characterized 
in that] claim 1 or 2, wherein the parvovirus DNA comprises a combination of DNA 
sequences of various parvoviruses. 

8. (Amended) The parvovirus vector according to claim 7, [characterized in that] wherein 
the parvovirus DNA originates from H-l and [its] the left terminus comprises a minimal 
parvovirus origin of replication of MVM. 

9. (Amended) The parvovirus vector according to [any one of claims 1 to 8, characterized 
in that] claim 1 or 2, wherein the parvovirus DNA region coding for [the] capsid proteins 
is partially or fully replaced by an exogeneous DNA. 

10. (Amended) The parvovirus vector according to claim 9, [characterized in that] wherein 
the exogeneous DNA codes for a polypeptide usable in a treatment. 

11. (Amended) The parvovirus vector according to claim 10, [characterized in that] wherein 
the polypeptide is a [cytokin] cytokine or a toxin. 

12. (Amended) The parvovirus vector according to claim 1 1, [characterized in that] wherein 
the [cytokin] cytokine is a chemotactic polypeptide. 
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13. (Amended) The parvovirus vector according to claim 12, [characterized in that] wherein 
the chemotactic polypeptide is MCP-1. 

14. (Amended) The parvovirus vector according to [any one of claims 1 to 13, characterized 
in that it] claim 1 or 2, wherein the parvovirus vector is present as a parvoviral particle. 

15. (Amended) A system comprising the parvovirus vector according to [any one of claims 9 
to 13] claim 9 and a cell expressing the capsid proteins of parvovirus. 

16. (Amended) The system according to claim 15, [characterized in that] wherein the 
expression of the capsid proteins is controlled by a helper plasmid [containing] 
comprising an SV40 origin of replication and the cell expresses an SV40 large T antigen. 

17. (Amended) The system according to claim 15, [characterized in that] wherein the DNA 
coding for the capsid proteins is under the control of the parvovirus promoter P38. 

18. (Amended) A method of producing the parvoviral particle according to claim 14, com- 
prising the ftransfection of] steps of: 

transfecting a parvovirus-permissive cell with [a] tike parvovirus vector according to [any 
one of claims 9 to 13] claim 9 , 

expressing [the cell expressing] the capsid proteins of a parvovirus in the cell and 
isolating [the isolation of] the parvoviral particle. 

19. (Amended) Use of the parvovirus vector according to [any one of claims 9 to 14] claim 9 
for gene therapy. 

20. (Amended) Use according to claim 19, [characterized in that] wherein the gene therapy 
is carried out in the case of tumor diseases. 

Add new claim 21. 

-21. (New) The parvovirus vector according to claim 3, wherein said consensus sequence 
of an NS1 nicking site is CTWWTCA. 
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Attorney's Docket No.: 03 528.0 127.NPUS00 



REMARKS 



The Amendment 

The above amendments correct the improper format of multiple dependent claims. The 
amendments also change the European style claims to proper method and composition claims. 

New claim 21 is supported by claim 3 as originally filed. 

No new matter is added in any of the amendments. The Examiner is respectfully 
requested to enter all the amendments. 



HOWREY SIMON ARNOLD & WHITE, LLP 
Box No. 34 

301 Ravenswood Avenue 
Menlo Park, CA 94025 
(650) 463-8109 



Respectfully submitted, 



Date: April 13, 2001 




Albert P. Halluin (Reg. No. 25,227) 
Viola T. Kung (Reg. No. 41,131) 
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Attorneys' Docket No.: 03528.0127NPUS00 

VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the Specification: 

Paragraph beginning at 2 of page 1 has been inserted: 

This application is a National Stage of International Application 

PCT/EP99/07755. filed October 14, 1999; which claims the priority of EP 981 19409.5. 

filed October 14, 1998. 

In the Claims: 

Claims 1-20 have been amended as follows: 

1. (Amended) A parvovirus vector having parvovirus DNA excisable from the 
vector DNA in a parvoviras-permissive cell, wherein the parvovirus DNA has a 
[lft] left terminus which comprises a parvovirus minimal origin of replication. 

2. (Amended) The [arvo virus] parvovirus vector according to claim 1, 
[characterized in that the right] wherein the left terminus of the parvovirus DNA 
comprises internal replication sequences. 

3. (Amended) The parvovirus vector according to claim 1 or 2, [characterized in 
that] wherein the parvovirus minimal origin of replication comprises [the] a 
consensus sequence of an NS1 nicking site[, particularly CTWWTCA]. 

4. (Amended) The parvovirus vector according to [any one of claims 1 to 3, charac- 
terized in that] claim 1 or 2, wherein the parvovirus DNA originates from a 
mammalian parvovirus. 

5. (Amended) The parvovirus vector according to [any one of claims 1 to 3, charac- 
terized in that] claim 1 or 2, wherein the parvovirus DNA is a rodent parvovirus. 

6. (Amended) The parvovirus vector according to claim 5, [characterized in that] 
wherein the rodent parvovirus is MVM or H-l . 
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7. (Amended) The parvovirus vector according to [any one of claims 1 to 3, charac- 
terized in that] claim 1 or 2, wherein the parvovirus DNA comprises a 
combination of DNA sequences of various parvoviruses. 

8. (Amended) The parvovirus vector according to claim 7, [characterized in that] 
wherein the parvovirus DNA originates from H-l and [its] the left terminus 
comprises a minimal parvovirus origin of replication of MVM. 

9. (Amended) The parvovirus vector according to [any one of claims 1 to 8, charac- 
terized in that] claim 1 or 2, wherein the parvovirus DNA region coding for [the] 
capsid proteins is partially or fully replaced by an exogeneous DNA. 

10. (Amended) The parvovirus vector according to claim 9, [characterized in that] 
wherein the exogeneous DNA codes for a polypeptide usable in a treatment. 

11. (Amended) The parvovirus vector according to claim 10, [characterized in that] 
wherein the polypeptide is a [cytokin] cytokine or a toxin. 

12. (Amended) The parvovirus vector according to claim 11, [characterized in that] 
wherein the [cytokin] cytokine is a chemotactic polypeptide. 

13. (Amended) The parvovirus vector according to claim 12, [characterized in that] 
wherein the chemotactic polypeptide is MCP-1. 

14. (Amended) The parvovirus vector according to [any one of claims 1 to 13, 
characterized in that it] claim 1 or 2, wherein the parvovirus vector is present as a 
parvoviral particle. 

15. (Amended) A system comprising the parvovirus vector according to [any one of 
claims 9 to 13] claim 9 and a cell expressing the capsid proteins of parvovirus. 

16. (Amended) The system according to claim 15, [characterized in that] wherein the 
expression of the capsid proteins is controlled by a helper plasmid [containing] 
comprising an SV40 origin of replication and the cell expresses an SV40 large T 
antigen. 
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17. (Amended) The system according to claim 15, [characterized in that] wherein the 
DNA coding for the capsid proteins is under the control of the parvovirus 
promoter P3 8. 

18. (Amended) A method of producing the parvoviral particle according to claim 14, 
comprising the [transfection of] steps of: 

transfecting a parvovirus-permissive cell with [a] the parvovirus vector according 
to [any one of claims 9 to 13] claim 9 , 

expressing [the cell expressing] the capsid proteins of a parvovirus in the cell and 
isolating [the isolation of] the parvoviral particle. 

19. (Amended) Use of the parvovirus vector according to [any one of claims 9 to 14] 
claim 9 for gene therapy. 

20. (Amended) Use according to claim 19, [characterized in that] wherein the gene 
therapy is carried out in the case of tumor diseases. 

New claim 21 has been added. 

- 21 . (New) The parvovirus vector according to claim 3, wherein said consensus 
sequence of an NS 1 nicking site is CTWWTC A. -- 
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CLEAN VERSION OF THE AMENDED PARAGRAPH 

Page 1, line 2, before "The present invention" insert the following paragraph: 
This application is a National Stage of International Application PCT/EP99/07755, filed 
October 14, 1999; which claims the priority of EP 98119409.5, filed October 14, 1998. 
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CLEAN VERSION OF THE AMENDED CLAIM 

1 . A parvovirus vector having parvovirus DNA excisable from the vector DNA in a 
parvovirus-permissive cell, wherein the parvovirus DNA has a left terminus 
which comprises a parvovirus minimal origin of replication. 

2. The parvovirus vector according to claim 1, wherein the left terminus of the 
parvovirus DNA comprises internal replication sequences. 

3. The parvovirus vector according to claim 1 or 2, wherein the parvorisus minimal 
origin of replication comprises a consensus sequence of an NS1 nicking site. 

4. The parvovirus vector according claim 1 or 2, wherein the parvovirus DNA 
originates from a mammalian parvovirus. 

5. The parvovirus vector according to claim 1 or 2, wherein the parvovirus DNA is a 
rodent parvovirus. 

6. The parvovirus vector according to claim 5, wherein the rodent parvovirus is 
MVM orH-1. 

7. The parvovirus vector according to claim 1 or 2, wherein the parvovirus DNA 
comprises a combination of DNA sequences of various parvoviruses. 

8. The parvovirus vector according to claim 7, wherein the parvovirus DNA 
originates from H-l and the left terminus comprises a minimal parvovirus origin 
of replication of MVM. 

9. The parvovirus vector according to claim 1 or 2, wherein the parvovirus DNA 
region coding for [the] capsid proteins is partially or fully replaced by an 
exogeneous DNA. 



10. The parvovirus vector according to claim 9, wherein the exogenous DNA codes 
for a polypeptide usable in a treatment. 
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1 1 . The parvovirus vector according to claim 10, wherein the polypeptide is a 
cytokine or a toxin. 

12. The parvovirus vector according to claim 1 1, wherein the cytokine is a 
chemotactic polypeptide. 

13. The parvovirus vector according to claim 12, wherein the chemotactic 
polypeptide is MCP-1. 

14. The parvovirus vector according claim 1 or 2, wherein the parvovirus vector is 
present as a parvoviral particle. 

15. A system comprising the parvovirus vector according claim 9 and a cell 
expressing the capsid proteins of parvovirus. 

16. The system according to claim 15, wherein the expression of the capsid proteins is 
controlled by a helper plasmid comprising an S V40 origin of replication and the 
cell expresses an S V40 large T antigen. 

17. The system according to claim 15, wherein the DNA coding for the capsid 
proteins is under the control of the parvovirus promoter P38. 

18. A method of producing the parvoviral particle according to claim 14, comprising 
the steps of: 

transfecting a parvovirus-permissive cell with the parvovirus vector 
according to claim 9, 

expressing the capsid proteins of a parvovirus in the cell, and 
isolating the parvoviral particle. 

19. Use of the parvovirus vector according to claim 9 for gene therapy. 

20. Use according to claim 19, wherein the gene therapy is carried out in the case of 
tumor diseases. 



Attorneys' Docket No.: 03528.0127.NPUS00 



The parvovirus vector according to claim 3, wherein said consensus sequence of 
an NS1 nicking site is CTWWTCA. 
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Parvovirus Vectors and Their Use 

The present invention relates to parvovirus vectors and 
systems containing the same. Furthermore, this' invention 
concerns a method of producing the parvovirus vectors and 
their use. 

Parvovirus designates a genus of the virus family 
Parvoviridae . The parvovirus genus comprises a number of 
small, icosaedric viruses that can replicate in the absence of 
a helper virus. Parvovirus contains a single-stranded DNA 
having a size of about 5.000 bp. At the 3' and 5 1 ends of the 
DNA there is one palindromic sequence each. The DNA codes for 
two capsid proteins, VP1 and VP2, as well as for two 
regulatory non-structure proteins, NS-1 and NS-2. The ex- 
pression of the latter proteins is controlled by a promoter, 
P4, while a promoter, P3 8, which is transactivated by NS-1, is 
responsible for the expression of the capsid proteins. 

Parvoviruses are usually well-tolerated by populations of 
their natural host, in which they persist without apparent 
pathological signs. This is due to both the protection of 
foetuses and neonates by maternal immunity, and the striking 
restriction of parvovirus replication to a narrow range of 
target proliferating tissues in adult animals. This host 
tolerance concerns especially rodent parvoviruses, for example 
the minute virus of mice (MVM) and H-l virus in their respec- 
tive natural hosts, namely mice and rats. In addition, humans 
can be infected with the latter viruses, without any evidence 
of associated deleterious effects from existing 
epidemiological studies and clinical trials. On the other 
side, it is known that certain parvoviruses, and especially 
rodent parvoviruses, are both oncotropic, i.e. accumulate 
preferentially in neoplastic versus normal tissues, and 
oncosuppressive, i.e. have a tumor suppressive effect towards 
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tumor cells, in various animal models. At least part of the 
oncosuppressive effect is thought to be due to a direct 
oncolytic action mediated by the parvoviral NS1 product. This 
oncosuppressive effect was also demonstrated against human 
tumor cells transplanted in recipient animals. 

This could be utilized for treating tumors. For this purpose, 
it is, however, desirable to modify parvoviruses in well- 
calculated fashion, i.e. give them new properties, e.g. to 
express therapeutic genes, and provide a great quantity 
thereof . The former appears to be possible by a parvovirus 
vector in which parvovirus DNA converted into a double strand 
is ligated with a vector DNA and the parvovirus DNA region 
coding for the capsid proteins is replaced by exogeneous DNA. 
Following the transfection of parvovirus-permissive cells, 
such a parvovirus vector is subjected to the excision of the 
parvovirus DNA and its amplification and packaging, 
respectively, into parvoviruses (cf. Russell, S.J. et al . , 
Journal of Virology, 1992, 2821-2828). However, the yield of 
parvovirus DNA which is amplified and packed, respectively, is 
unsatisfactory. 

Therefore, it is the object of the present invention to 
provide a composition by which a great quantity of packed, 
optionally modified, parvovirus DNA can be produced. 

According to the invention this is achieved by the subject 
matters defined in the claims. 

Thus, the subject matter of the present invention relates to a 
parvovirus vector having a parvovirus DNA which can be excised 
from the vector DNA in a parvovirus-permissive cell, the 
parvovirus DNA having a left terminus which comprises a 
minimal parvovirus origin of replication. 

The present invention is based on the applicant's finding that 
in parvovirus-permissive cells a parvovirus present in a 
parvovirus vector can be excised therefrom and be replicated 
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when its left terminus comprises a minimal parvovirus origin 
of replication. 

The expression "parvovirus -permissive cell" comprises any 
cells in which a parvovirus genome can be amplified and packed 
into infectious viral particles. Examples of such cells are 
established cell lines of mice, e.g. A9 cells, 

of human origin, e.g. NB-E-, NB324K, 293 T cells, and of 
monkey cells, e.g. COS cells. 

The expression "left terminus" refers to the 3' end of a 
parvovirus DNA available as a double strand. As mentioned 
above, a parvovirus DNA is usually single-stranded. However, 
such a DNA can be converted into a double strand by common 
methods. In this form it is then ligated directly or 
indirectly, e.g. via a linker, with a conventional vector DNA. 
According to the invention, the left terminus of the 
parvovirus DNA includes a minimal parvovirus origin of 
replication. For the definition of a minimal parvovirus origin 
of replication, reference is made to Cotmore and Tattersall, 
EMBO J. 13, 1994, 4145. It comprises the consensus sequence of 
an NS-1 nicking site. The consensus sequence is preferably 
CTWWTCA, W representing any nucleotide. . For the provision of 
a minimal parvovirus origin of replication at the left 
terminus of the parvovirus DNA it is favorable to extend the 
left terminus by an inverted repeat of the unique sequence 
located immediately downstream from the 3 1 terminal palindrome 
of the parvovirus DNA. A person skilled in the art is familiar 
with processes necessary for this purpose. Reference is made 
to Maniatis et al . , Molecular Cloning, A Laboratory Manual, 
Cold Spring Harbor Laboratory, 1982, by way of supplement. 

As far as the "right terminus", i.e. the 5 1 end, of the 
parvovirus DNA available as a double strand is concerned, it 
may be the naturally occurring 5' terminus of a parvovirus 
DNA. It may be favorable for the 5' terminus to have internal 
replication sequences (IRS) . They are found e.g. in the RsalA 
(4431-4579) and RsalB (4579-4662) fragments of the DNA of the 
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parvovirus MVMp (cf . Tarn and As tell, Virology 193, 1993, 812- 
824, and J. Virol, 68, 1994, 2840-2848). 

In a preferred embodiment, the parvovirus DNA originates from 
a mammalian parvovirus, particularly a rodent parvovirus, very 
especially from MVM or H-l. Both rodent parvoviruses are 
described in the literature (cf. Astell et al . ; J. Virol. 57, 
1986, 656-669; Rhode and Paradiso, J. Virol. 45, 1983, 173- 
184; Faisst et al . , J. Virol. 69, 1995, 4538-4543). It maybe 
favorable for the parvovirus DNA to comprise a combination of 
DNA sequences of various parvoviruses, e.g. of mammalian 
parvoviruses, especially rodent parvoviruses, very especially 
MVM, H-l KRV and/or LuIII. It may be particularly advantageous 
for the parvovirus DNA to originate from H-l and for its left 
terminus to comprise a minimal parvovirus origin of 
replication of MVM. 

According to the invention the parvovirus DNA may include an 
exogeneous DNA. This DNA may be inserted such that it can be 
expressed. For this purpose, it is favorable for it to be 
under the control of the parvovirus promoter P3 8, i.e. it 
partially or fully replaces the parvovirus DNA region coding 
for the capsid proteins. An exogeneous DNA is understood to 
mean any DNA. This may be e.g. an expression element such as a 
promoter or an enhancer, or a DNA coding for a diagnostic or 
therapeutic polypeptide. The latter polypeptide is 
particularly a cytokine, such as a lymphokine, an inter leukin 
or a "colony stimulating factor", a chemotactic polypeptide, 
such as a polypeptide suitable for attracting monocytes, e.g. 
MCP-1, or a toxin. 

According to the invention the parvovirus DNA may also include 
deletions of specific parts, e.g. regulatory elements, such as 
promoters, promoter elements, or genes coding for non-structu- 
ral proteins. Instead of these deletions an exogenous DNA may 
be inserted. 

Parvovirus vectors of choice fulfilling above conditions are 
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exemplified below with pdBMVp, pMVM+ , phHl , phHlA800, 
phHlA800MCP-l, phHlA800MCPlA3 ' and phHlA800hIL2 (cf. examples 
1-3) . These parvoviurs vectors have been deposited at DSMZ 
(Deutsche Sammlung fur Mikroorganismen und Zellkulturen) on 
July 9, 1998 under the following DSM numbers: pdBMVp (DSM 
12300), pMVM+ (DSM 12301), phHlA800 MCP-I (DSM 12302), 
phHlA800hL2 (DSM 12303), phHlA800MCP-lA3 ' (DSM 12304), 
phHlA800 (DSM 12305), phHl (DSM 12306). 

According to the invention the parvoviral genome produced from 
a parvovirus vector may be packaged in the form of a 
parvoviral particle. Such a particle is designated to as 
parvovirus particle and obtainable by common methods. If the 
parvovirus vector harbors no substitution in essential 
parvovirus coding and regulatory sequences, it will be an 
obvious choice to transfect the parvovirus vector only in 
cells which are parvovirus permissive. Examples of such cells 
are SV 40- trans formed monkey kidney cells, such as COS, or 
SV40-transf ormed human kidney cells, such as NB-E, NB324K and 
293T, e.g. 293T/17 and A9 mouse cells. Parvovirus vector and 
parvoviral 

particles may then be isolated from the cells. 

If the parvovirus vector lacks part or all of the parvovirus 
DNA region coding for the parvovirus capsid proteins, it will 
be necessary to transfect the parvovirus vector in parvovirus- 
permissive cells which simultaneously express the capsid 
proteins of a parvovirus when parvoviral particles have to be 
produced. The cells may be the above cells which are 
transfected with a helper plasmid that permits the expression 
of the capsid proteins of a parvovirus. The VP proteins may 
also be provided by capsid genes stably integrated in the 
cellular genome and constitutively or inducibly expressed. 

As far as the sequence coding for the structural proteins (VP) 
are concerned, it was discovered that certain viral sequences 
located in the 3 • part of the genes coding for the VP proteins 
should be maintained in the parvovirus vector in order to 



11. October 1999 



6 

obtain high titers of parvoviral particles . These sequences 
are not or only barely affected by deletions in the VP coding 
region that do not exceed approximately 800 nt starting from 
the ATG corresponding to the translation initiation site of 
the viral VP2 protein. According to the invention these 
sequences should be maintained if high titers of parvoviral 
particles have to be produced. 

It may be favorable for -the helper plasmid mentioned above to 
contain an SV40 or polyoma virus origin of replication and for 
the cells to express an SV40 or polyoma large T antigen. 
Examples of such helper plasmids are p [BK] CMV-VP and p[BK]P38- 
VP that are based on pBK-CMV (Strategene) and encode H-l 
capsid proteins. The helper plasmids pCMWP (MVM) and 
pP38VP(MVM) are based on the vector pcDNAI/Amp (Invitrogen 
Corporation) and can provide MVMp capsid proteins for 
packaging. In these constructs, the parvovirus capsid protein- 
coding sequences are under the transcriptional control of the 
human cytomegaloviurs (CMV) immediate early promotor 
(p[BK]CMV-VP, pCMWP(MVM)) or the P38 parvovirus promotor 
(p[BK]P38-VP, pP38VP(MVM) ) . COS and 293 T cells can be 
mentioned as examples of cells which express an SV40 large T 
antigen. The transfection of cells expressing an SV40 large T 
antigen with a helper plasmid containing an SV40 origin of 
replication usually results in the transient expression of 
parvovirus capsid proteins at an extremely high level. 

Furthermore, a stable expression of parvovirus capsid proteins 
may be advantageous. Suitable for this purpose are also the 
above cells, particularly 293 T cells, which are stably 
transfected with a helper plasmid, such as a derivative of the 
above-mentioned helper plasmids. It may be appropriate for the 
cell to have stably inserted VP coding genes under control of 
an inducible promotor (in particular the parvoviral P38 
promotor) or a strong constitutive promotor (in particular the 
human or mouse CMV immediate early promotor) . Above cells 
engineered so as to sustain a stable expression of parvovirus 
capsid proteins also represent a subject matter of the present 
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invention. A person skilled in the art is familiar with 
transfection methods by which the transient or stable ex- 
pression of parvovirus capsid proteins is obtained. Cells 
which permit a stable expression of the capsid proteins of a 
parvovirus also represent a subject matter of the present 
invention. 

Another subject matter of the present invention relates to a 
system comprising an above parvovirus vector and a cell 
expressing capsid proteins of parvovirus. It is favorable for 
the expression of the capsid proteins to be controlled by a 
helper plasmid containing an SV 40 origin of replication and 
for the cell to express an SV40 large T antigen. It may also 
be advantageous for the cell to stably express the capsid 
proteins of parvovirus, it being preferred when the DNA coding 
for the capsid proteins is controlled by the P38 parvovirus 
promoter . 

Parvovirus vectors according to the invention distinguish 
themselves in that they permit higher levels of amplification 
of the parvovirus genomes that are excised from the parvovirus 
vectors. Moreover, the above-mentioned packaging cell lines 
(e.g. monkey COS, 293T) are highly susceptible to transfection 
by the convenient and cost-sparing Calc iumphosphate 
coprecipitation techniques or DEAE-DEXTRAN and allow the use 
of shuttle helper plasmids of the type discussed above. The 
combination of the described changes in parvovirus vector and 
packaging systems greatly improves the yields of parvovirus 
vector (parvovirus DNA insert) production giving up to 1000 
times higher titers of infectious parvoviral particles as 
compared with the conventional parvovirus vectors packaging 
system, in particularly those described in Russell, S.J. et 
al . , above. This represents a great advantage, particularly as 
regards time and costs. Parvovirus vector and parvoviral 
particles produced according to the invention are suitable for 
gene therapy in the best possible way. Especially a gene 
therapy is indicated in the case of tumor or viral diseases 
because of the possibility of expressing the cytotoxic viral 
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protein NS-1 together with a therapeutic polypeptide, 
particularly cytokines . 

The below examples explain the invention. 

Example 1: Construction of the parvoviral vectors pdBMVfc, 

pMVM+ and phHl and the derivative empty 
parvovirus vector phHlA800 according to the 
invention 

Construction of pdBMVp: The vector pdBNco was constructed by 
putting JWcol linkers into the Smal site of pUC19 and then 
ligating the Ncol dimer bridge (dB) fragment from pLEB711 
[Cotmore, S.F. and Tattersall, P. (1992) . Journal of Virology 
66; 420-431] into the resulting Smal site. pdBNco was then 
linearized with BamHI (in the pUC polylinker) and then 
partially digested with Pmel. The ends of these partials were 
filled in and ligated together, allowing the isolation of pdB- 
BP-drop, which is pdBNco deleted for the sequence between the 
BamHl site in the polylinker and the Pmel site in the insert 
nearest to BairiHI . This 

procedure destroyed these BairiEl and the Pmel sites, leaving 
the remaining Pmel in the insert unique. pdB-BP-drop was then 
digested with Sapl (in the plasmid) and Xbal (in the 
polylinker) , filled in, and ligated back together to form pdB- 
SX-drop, just to remove a non-essential part of the plasmid, 
and to render several sites within the final construct unique. 
To obtain the final construct, the Pmel to AatXT fragment of 
pdB-SX-drop was replaced with the Pmel to Aatll fragment of 
the second generation infectious clone pMVM [Gardiner, E.M. 
and Tattersall, P. (1988) Journal of Virology 62: 1713-1722]. 
The resulting third generation plasmid is the "dimer bridge" 
super-infectious clone of MVMp called pdBMVp. 

pMVM+ is a spontaneous deletion mutation of pdBMVp missing the 
MVMp sequences from 4985-5003. 

pHl (infectious clone) consists of the Sall-Ndel fragement of 
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PSR19 [Faisst et al . , J. Virol. 69, 4538-4543 (1995)] 
containing nt 11 to nt 5110 of H-l (EMBL GenBank#X01457 ) into 
the JVdel and Sail sites of pUC19 from which the HindTXl site 
had been destroyed. phHl was constructed by replacing the 1386 
bp Haell fragment of pHl by the corresponding fragment of MVM+ 
containing the dimer bridge, P4 promotor and 995 nt of MVM 
NS1/NS2 coding region. 

Thus the parvovirus DNAs carried by pdBMVp, pMVM+ and phHl 
contain a MVM-minimal origin of replcation at the left (3') 
terminus of the viral genome and are able to provide high 
amounts of infectious virus upon transfection of monkey COS or 
293 T cells as compared with convential parental vectors (pMVM 
and pSR19) and those described in Russell et al. (1992) which 
are deprived of a full minimal origin of DNA replication (for 
instance pMM984) . pdBMVp, pMVM+ and phHl infectious clones are 
the starting material for the construction of parvovirus DNA 
containing or not foreign DNA. 

For the convenient insertion of transgenes under control of 
the parvovirus H-l P3 8 promoter, a modified parvovirus DNA was 
constructed from the DNA phHl, whereby the VP 2 translation 
initiation signal (ATG) and approximately 800 nt from the 
downstream VP sequence were eliminated and replaced by an 
ochre termination signal (TAA) in frame with VP1, followed by 
a multiple sequence (CGC CTA GTA CTC GAG CTC TTC GAA GCG GCC 
GCG GAT CCG ATC GCC TAG GCC CGG GTA TCG AT) . More precisely, 
starting from position nt 27 91 of phHl [numbering according to 
EMBL/GenBank#X01457, Rhode and Paradiso, (1983). Journal of 
Virology 45, 173-184], 806 nucleotides were replaced by the 
above described termination signal and multiple cloning site. 
This created the empty parvovirus vector phHl A8 00 according to 
the invention. 
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Example 2: Construction of parvovirus vectors phHlA800MCP- 

1 andphHlA800MCP-lA3 1 according to the 
invention 

The human JE (MCP-1) cDNA [Rollings et al . , Mol .Cell .Biol . 
4687-4695 (1989)] was obtained from the American Type Culture 
Collection (ATCC, nr. 61365). The full length cDNA was 
isolated by PCR using a forward primer containing a Hindi I I 
site (CTAAGCTTAGCATGAAAGTCTCTGCC) and a reverse primer with an 
incorporated Hpal site { GCGTTAACTAATAGTTACAAAATAT ) . After 
digestion with Sacl and Hpal, tha 701 bp PCR fragment was 
cloned between the Sacl and the Staal restriction sites of 
phHA800, to create phHlA800MCP-l according to the invention. 
The MCP-1 cDNA deprived of its 3' untranslated region (3'UTR) 
was amplified using the same forward primer and the reverse 
primer (GCGTTAACTTCAAGTCTTCGGAGTT) with an incorporated Hpal 
site. After digestion with Sacl and Hpal, the 355 bp PCR 
fragment was cloned between the Sacl and Sinai restriction 
sited of phHA800 to generate phHlA800MCP-lA3 1 . Both vector 
DNAs achieve high titers of parvoviral particles when 
parvoviral capsid proteins are simultaneously expressed from a 
helper plasmid as described above. 
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Example 3: Construction of the parvovirus vectors 

phHlA800HIL2 according to the invention 

The cDNA coding for human IL2 deprived of its 3 1 untranslated 
region was excised from the plasmid M13TG5317 (Transgene, 
Strasbourg) by hydo lysis with Sail, and inserted in the Sail 
site of pBluescript SK+ , (EMBL/GenBank#X52325 ) giving phIL2 . 
phIL2 was cut with Xhol and EamHI and the 539 bp fragment was 
inserted in the Xhol and BamHI hydrolysed empty parvovirus 
vector phHlA800 (see example 1), generating the human IL2 
expressing parvovirus vector phHA800hIL2 / from which 
parvovirus DNA and parvoviral particles can be produced. 

Example 4: Production of high-titer stocks of parvoviral 

particles 

The genes coding fot the structural proteins of parvovirus H-l 
or MVMp under control of the genuine parvoviral promotor P38 
or the human CMV immediate early promoter are cloned in the 
shuttle vector pBK-CMV (Stratagene) or 

pcDNAI/Amp (Invitrogen) , both containing an SV40 origin of 
replication, this gives rise to the helper plasmids p[BK]P38- 
VP and p[BK]CMV-VP, which provide H-l capsid proteins, or 
pCMWP(MVM) and pP38VP(MVM) , which provide MVMp capsids. 293T 
cells are transfected with one of the VP-expressing helper 
plasmids and one of the above parvovirus vectors according to 
the invention. Parvoviral particles are recovered from the 
cells and titered by a filter hybridization technique [Russell 
et al., 1992]. From the parvovirus vectors described in 
examples 2-3, titers of up to 10 8 replication units of 
parvoviral particles (described in the examples 2-3) per ml of 
crude extract can be obtained in this way. 
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Claims : 

1. A parvovirus vector having parvovirus DNA excisable from 
the vector DNA in a parvovirus -permissive cell, wherein 
the parvovirus DNA has a 1ft terminus which comprises a 
parvovirus minimal origin of replication. 

2. The arvovirus vector according to claim 1, characterized 
in that the right terminus of the parvovirus DNA 
comprises internal replication sequences, 

3. The parvovirus vector according to claim 1 or 2, 
characterized in that the parvovirus minimal origin of 
replication comprises the consensus sequence of an NS1 
nicking site, particularly CTWWTCA. 

4. The parvovirus vector according to any one of claims 1 to 
3, characterized in that the parvovirus DNA originates 
from a mammalian parvovirus. 

5. The parvovirus vector according to any one of claims 1 to 
3, characterized in that the parvovirus DNA is a rodent 
parvovirus . 

5. The parvovirus vector according to claim 5, characterized 
in that the rodent parvovirus is MVM or H-l . 

7 . The parvovirus vector according to any one of claims 1 to 
3, characterized in that the parvovirus DNA comprises a 
combination of DNA sequences "of various parvoviruses. 

i. The parvovirus vector according to claim 7, characterized 
in that the parvovirus DNA originates from H-l and its 
left terminus comprises a minimal parvovirus origin of 
replication of MVM. 

>. The parvovirus vector according to any one of claims 1 to 
8, characterized in that the parvovirus DNA region coding 
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for the capsid proteins is partially or fully replaced by 
an exogeneous DNA. 

10. The parvovirus vector according to claim 9, characterized 
in that the exogeneous DNA codes for a polypeptide usable 
in a treatment. 

11. The parvovirus vector according to claim 10, 
characterized in that the polypeptide is a cytokin or a 
toxin. 

12. The parvovirus vector according to claim 11, 
characterized in that the cytokin is a chemotactic 
polypeptide. 

13. The parvovirus vector according to claim 12, 
characterized in that the chemotactic polypeptide is MCP- 
1. 

14. The parvovirus vector according to any one of claims 1 to 
13, characterized in that it is present as parvoviral 
particle. 

15. A system comprising the parvovirus vector according to 
any one of claims 9 to 13 and a cell expressing the 
capsid proteins of parvovirus. 

16. The system according to claim 15, characterized in that 
the expression of the capsid proteins is controlled by a 
helper plasmid containing an SV40 origin of replication 
and the cell expresses an SV40 large T antigen. 

17. The system according to claim 15 , characterized in that 
the DNA coding for the capsid proteins is under the 
control of the parvovirus promoter P3 8. 

18. A method of producing the parvoviral particle according 
to claim 14, comprising the transfection of a parvovirus- 
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permissive cell with a parvovirus vector according to any 
one of claims 9 to 13, the cell expressing the capsid 
proteins of a parvovirus, and the isolation of the 
parvoviral particle. 

19. Use of the parvovirus vector according to any one of 
claims 9 to 14 for gene therapy. 

20. Use according to claim 19, characterized in that the gene 
therapy is carried out in the case of tumor diseases. 
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I hereby claim the benefit under 35 U.S.C. § 1 19(e) of any United States provisional application(s) listed below. 



(Application No.) (Filing Date) 



(Application No.) (Filing Date) 

I hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s), or under § 365(c) of any PCT international 
application designating the United States, listed below and, insofar as the subject matter of each of the claims of this application i: 
disclosed in the prior United States or PCT international application in the manner provided by the first paragraph of 35 U.S.C. § 
I acknowledge the duty to disclose information that is material to patentability as defined in 37 C.F.R. § 1 .56 that became availab 
between the filing date of the prior application and the national or PCT international filing date of this application. 
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Appl.No.: 09/807,579 
Docket No.: 03 528.01 27 .NPUS00 



(Application No.) 



(Filing Date) 



(Status - patented, pending, abandoned) 



(Application No.) 



(Filing Date) 



(Status - patented, pending, abandoned) 



I hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and to transact all business in the Patent and 
Trademark Office connected therewith: 



Jason C. Abair, Reg. No. 44,007 
Ethan B. Andelman, Reg. No. £-48,9.27 
William D. Belanger, Reg. No. 40*509 
Michael J. Bell, Reg. No. 3&6QA 
Luisa Bigornia, Reg. No. 45,974 
Andrew S. Brenc, Reg. No. 45,534 
Celi&e T. Callahan, Reg. No. 34,301 
JennpW. Chen, Reg. 
Rotfii C. Chiang, Reg. No. 46,619 
JunfdS. Cohan, Reg. No. 41J41 
ChfisjComuntzis, Reg. No. ILS22 
Thomas E. Coverstone, Reg. No. 36JS2. 
Ros\p. Davidson, Reg. No. 41*698 
Jarri^ F. Davis, Reg. No. 21,072 
Hi Thomas M. Dunham, Reg. No.JJSL2£> 
Joel Mark Freed, Reg. No. 25,101 
Darren J. Gold, Reg. No. 47,599 
Alan M. Grimaldi, Reg. No. 26,599 
J. Ja| Guiliano, Reg. No. HMO 
Altfejt P. Halluin, Reg. No. 25,227 
Les» L. Jacobs, Jr., Reg. No. 40,659 
Defefe J. Jardieu, Reg. No. 44483 



Christopher L. Kelley, Reg. No. 42 JL 714„ 
Brian S.Y. Kim, Reg. No. &UJA 
Viola T. Kung, Reg. No. 41,131 
Robert C. Laurenson, Reg. No. 34*2G6__- 
Joseph P. Lavelle, Reg. No. 31,036 
Don F. Livornese, Reg. No. 32,040 
David R. Marsh, Reg. No. 41*408 
Christopher A. Mathews, Reg. No. ,25*244 
Matthew J. Moore, Reg. No. 42,012 , 
Andrew Y. Piatnicia, Reg. No. 40J22 
M. Todd Rands, Reg. No. 46,249 
William C. Rooklidge, Reg. No. 31.221 
Michael J. Stimson, Reg. No. 45,429 
Jennifer A. Tipsord, Reg. No. 402115 
William K. West, Reg. No. 22S&2 
Justin A. White, Reg. No. Pd&SSi- 
Adam K. Whiting, Reg. No. 44,400 
Jayna R. Whitt, Reg. No. 47,175 
Karen K. Wong, Reg. No. 44,409 
Robert J. Worrall, Reg. No. 37,969 
Wallace Wu, Reg. No. 45*23JL 
Matthew S. Zises, Reg. No. 47,246 



Send Correspondence to: 



Albert P. Halluin 
HOWREY SIMON ARNOLD & WHITE , LLP 

Box No. 34 
iOlJR^ensvmpjd AtfEOMfi. 
Menlo Park. CA 94025 
Facsimile: (650) 463-8400 



Direct Telephone Calls to: (650) 463-8100 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fme or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 
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Appl.No.: 09/807,579 
Docket No.: 03528.0127 .NPUSOO 



Cp> Mai 



Full name of sole or first inventor 
Jean ROMME LAERE , 



Inventor's signature 



Date F3 0. Okt 11 



Residence 

Schlofi Wol f sbnmnfinwpg 11 r n-£Q1 1 ft w^-j^lb^rg 



Citizenship 
BELGIUM 



^^^M^ ScfaloB Wolfsbrunnenweg 11, D-6-)118 Heidelberg 



FulLname of second inventor 



P&eir TATTERSALL 


Second inventor's signature 


Date 


Residence 




Gu&brd, CT 




Citizenship 




UNITED kingdom 




Mailing Address 




yItI University. School of Medicine, P.O. Box 208 079, New Haven, CT 







(Supply similar information and signature for subsequent joint inventors, if any) 
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Combined Declaration and Power of Attorney for Patent Application 

Docket Number: Q3528.0127.NPUSQ0 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural 
names are listed below) of the subject matter that is claimed and for which a patent is sought on the invention entitled 
PARVOVIRUS VECTORS AND THEIR USE , the specification of which is attached hereto unless the following box is checked: 

■ was filed on April 13. 2001 : 

as United States Application Number or PCT International Application Number 09/807.579 : and 
was amended on April 13. 2001 (if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims, as amended 
by any amendment referred to above. 

I acknowledge the duty to disclose information that is material to patentability as defined in 37 C.F.R. § 1.56. 

I hereby claim foreign priority benefits under 35 U.S.C. § 1 19(a)-(d) or § 365(b) of any foreign application(s) for patent or inventor's 
(&|tificate, or § 365(a) of any PCT international application, which designated at least one country other than the United States listed 
below, and have also identified below any foreign application for patent or inventor's certificate, or PCT international application 
paying a filing date before that of the application on which priority is claimed. 

grfor Foreign Application(s) Priority Claimed 

WT/EP99/07755 WO 

(Application No.) (Country) 

My os Qno 

II 98 119 409.5 Germany 14 October 1998 

application No.) (Country) (Day/Month/Y ear Filed) 

flereby claim the benefit under 35 U.S.C. § 1 19(e) of any United States provisional application(s) listed below. 



■ Yes QNo 

14 October 71999 



(Day/Month/Year Filed) 



(Application No.) (Filing Date) 



(Application No.) (Filing Date) 

I hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s), or under § 365(c) of any PCT international 
application designating the United States, listed below and, insofar as the subject matter of each of the claims of this application is 
not disclosed in the prior United States or PCT international application in the manner provided by the first paragraph of 35 U.S.C. § 
1 12, 1 acknowledge the duty to disclose information that is material to patentability as defined in 37 C.F.R. § 1.56 that became 
available between the filing date of the prior application and the national or PCT international filing date of this application. 
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Appl.No.: 09/807,579 
Docket No.: 03528.0127.NPUS00 



(Application No.) 



(Filing Date) 



(Status - patented, pending, abandoned) 



(Application No.) 



(Filing Date) 



(Status - patented, pending, abandoned) 



I hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and to transact all business in the Patent and 
Trademark Office connected therewith: 



Jason C. Abair, Reg. No. 44,007 
Ethan B. Andelman, Reg. No. P-48,997 
William D. Belanger, Reg. No. 40,509 
Michael J. Bell, Reg. No. 39,604 
Luisa Bigornia, Reg. No. 45,974 
Andrew S. Brenc, Reg. No. 45,534 
Celine T. Callahan, Reg. No. 34,301 
Jenny W. Chen, Reg. 44,604 
Robin C. Chiang, Reg. No. 46,619 
June E. Cohan, Reg. No. 43,741 
dfiris Comuntzis, Reg. No. 31,097 
Tftbmas E. Coverstone, Reg. No. 36,492 
Wss E. Davidson, Reg. No. 41,698 
James F. Davis, Reg. No. 21,072 
Thpmas M. Dunham, Reg. No. 39,965 
Jail Mark Freed, Reg. No. 25,101 
Darren J. Gold, Reg. No. 47,599 
Aim M. Grimaldi, Reg. No. 26,599 
May Guiliano, Reg. No. 41,810 
Albert P. Halluin, Reg. No. 25,227 
ildslie L. Jacobs, Jr., Reg. No. 40,659 
ferek J. Jardieu, Reg. No. 44,483 



Swd Correspondence to: 



Christopher L. Kelley, Reg. No. 42,714 
Brian S.Y. Kim, Reg. No. 41,114 
Viola T. Kung, Reg. No. 41,131 
Robert C. Laurenson, Reg. No. 34,206 
Joseph P. Lavelle, Reg. No. 31,036 
Don F. Livornese, Reg. No. 32,040 
David R. Marsh, Reg. No. 41,408 
Christopher A. Mathews, Reg. No. 35,944 
Matthew J. Moore, Reg. No. 42,012 
Andrew Y. Piatnicia, Reg. No. 40,772 
M. Todd Rands, Reg. No. 46,249 
William C. Rooklidge, Reg. No. 31,791 
Michael J. Stimson, Reg. No. 45,429 
Jennifer A. Tipsord, Reg. No. 40,205 
William K. West, Reg. No. 22,057 
Justin A. White, Reg. No. P-48,883 
Adam K. Whiting, Reg. No. 44,400 
Jayna R. Whitt, Reg. No. 47,175 
Karen K. Wong, Reg. No. 44,409 
Robert J. Worrall, Reg. No. 37,969 
Wallace Wu, Reg. No. 45,380 
Matthew S. Zises, Reg. No, 47,246 



Albert P. Halluin 
HOWREY SIMON ARNOLD & WHITE, LLP 

Box No. 34 
301 Ravenswood Avenue 
Menlo Park, CA 94025 
Facsimile: (650) 463-8400 



Direct Telephone Calls to: (650) 463-8100 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 
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AppLNo.: 09/807,579 
Docket No.: 03528.0 127 .NPUS00 



Full name of sole or first inventor 
Jean ROMMELAERE 

Inventor's signature 



Residence 

Rombachweg 5, D-69118 Heidelberg 



Citizenship 
BELGIUM 



Mailing Address 

Rombachweg 5, D-69118 Heidelberg 



Full name of second inventor 
Peter 



Second inventor's signature 



Residence kS 
Ifeiilford, CT 



Citizenship 
..1NITED KINGDOM 



: ; Mailing Address 

I ale University, School of Medicine, P.O. Box 208 079, New Haven, CT 



(Supply similar information and signature for subsequent joint inventors, if any) 
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SEQUENCE LISTING 

<110> ROMMELAIRE, Jean 
TATTERS AL , Peter 

<12 0> PARVOVIRUS VECTORS AND THEIR USE 



<130> 035280127NPUS0O 

<140> 09/807,579 
<141> 2001-04-13 

<150> PCT/ EP/ 99/07755 
<151> 1999-10-14 

<150> EP 98119409.5 
<151> 1998-10-14 

<160> 4 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 26 

<212> DNA 

<213> Parvoviridae 

<220> 

<223> Artificial Sequence 
<400> 1 

ctaagcttag catgaaagtc tctgcc 

<210> 2 

<211> 25 

<212> DNA 

<213> Parvoviridae 

<220> 

<223> Artificial Sequence 
<400> 2 

gcgttaacta atagttacaa aatat 

<210> 3 

<211> 25 

<212> DNA 

<213> Parvoviridae 

<220> 

<223> Artificial Sequence 
<400> 3 

gcgttaactt caagtcttcg gagtt 
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4 



<210> 4 

<211> 62 

<212> DNA 

<213> Parvoviridae 

<220> 

<223> Artificial Sequence 
<400> 4 

cgcctagtac tcgagctctt cgaagcggcc gcggatccga tcgcctaggc ccgggtatcg 
at 
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